Acidification alters antiarrhythmic drug blockade of the ether-a-go-go-related Gene (HERG) Channels.
Acidosis is one of the important deleterious factors during myocardial ischaemia and reperfusion. The ether-a-go-go-related gene, HERG, is a primary target for blockade by many drugs including dofetilide, quinidine and azimilide. While most drugs lose their efficacy against arrhythmias associated with myocardial ischaemia and reperfusion, dofetilide remains effective. The unique ability of dofetilide to terminate ischaemia-induced arrhythmias is not yet fully explained. The aim of the present study is to elucidate the acidification modulation of antiarrhythmic drugs blockade of HERG channels. The human gene HERG encoding K+ channels were expressed in Xenopus oocytes, and Whole-cell macroscopic currents of Xenopus oocytes were recorded with conventional two-electrode techniques. The inhibitory effects of dofetilide (0.25 microM) were significantly enhanced with decreasing pH (from 7.5 to 6.5). The percent block of dofetilide under pH 6.5 at 0 mV was 69+/-6.1% versus 54+/-3.0% under pH 7.5 (n=7, P<0.05). The IC50 values, determined by the Hill equation with the currents recorded at 0 mV, were decreased by approximately half from 192+/-23 nM with pH 7.5 to 93+/-15 nM with pH 6.5 (P<0.01). Acidification weakened the inhibitory effects of quinidine and azimilide on HERG channels. At 0 mV, the percent block of quinidine (10 microM) under pH 6.5 was 24+/-2.8% versus 62.5+/-9.0% under pH 7.5 (n=4, P<0.01), The percent block of azimilide (10 microM) under pH 6.5 was similar to that under pH 7.5 (n=6). Acidification markedly potentiated dofetilide blockade of the HERG channels but weakened the inhibitory effects of quinidine and azimilide.